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[END CONFIDENTIAL)|

21. Capacity Constraints per Cell Site Sector and the Consumer Experience. Next

we consider how these projected data levels would impact service levels and our customers’
experience on the LTE network. Our involvement with LTE over the past year has demonstrated
that a fully loaded cell site sector using our 700 MHz C Block spectrum to provide LTE has a
projected capacity today of up to [BEGIN HIGHLY CONFIDENTIAL] [END
HIGHLY CONFIDENTIAL] while still maintaining the speeds we seek to provide to all
consumers in that sector.

22. As traffic volumes exceed the data threshold, some customers will experience
decreases in speed and quality, depending on the mix of use occurring at that point. Most
affected will be services like video streaming and real-time two-way video conferencing. For
example, a customer who is streaming video or downloading a large file is more likely to notice
increased jitter or longer buffering times, while a customer on a static web site may not notice a
slower speed. The further data traffic exceeds the threshold, the more widespread and substantial
the degradation in customers’ experience becomes. Thus while some customers using speed-
intensive services like streaming in sectors at or close to the threshold will experience slower
speeds, virtually all customers in sectors far exceeding the threshold will experience noticeable
reductions in speed. and diminished quality. Even those customers who are not downloading
information or otherwise not using speed -intensive services could experience slower speeds.
Real-time applications will be impacted to a greater and greater extent as available bandwidth

per user continues to decrease. As latency or packet congestion continues to build in the
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may need to be purchased. Moreover, a cell split only provides a capacity benefit to 3 sectors at
adjacent cell sites. For that same cost we can typically [BEGIN HIGHLY CONFIDENTIAL)]
[END HIGHLY CONFIDENTIAL] if
we activate available spectrum. The ongoing recurring costs are also much higher for cell
splitting compared to activating available spectrum. Typically the recurring costs are two to four
times higher for new cells compared to activating available spectrum. In addition cell splitting is

a slow and time consuming process. Putting available spectrum to use can be achieved much

faster than cell splitting.
45.  Femto Cells. As noted above, Verizon Wireless will deploy LTE small cells to

enhance capacity across the network in the coming years, but the suggestion by some
commenters that femto cells (with far smaller coverage areas) can solve capacity constraints is
not accurate. Femto cells are located on customer premises and use the carriers’ authorized
frequencies to communicate with the user’s devices, but they carry the traffic to and from the
carrier’s network over a separate Internet connection, thus reducing the capacity demands on the
carrier’s network. Verizon Wireless has deployed many 3G femto cells and has plans to deploy
a substantial number of LTE femto cells after they become available in [BEGIN HIGHLY
CONFIDENTIAL] [END HIGHLY CONFIDENTIAL]. While femto cells provide
some congestion relief, they will never be able to meet the skyrocketing demand that I detailed
above, because they offload only a small fraction of a sector’s traffic. Moreover, femto cells are
much less effective at providing capacity when deployed close to a macro cell.

46.  Wi-Fi. Verizon Wireless invests in Wi-Fi networks on a limited basis where
spectrum constraints are extremely severe, for instance in stadiums and concert halls, but

generally does not view Wi-Fi offloading as a good solution to congestion. First, most Wi-Fi
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